independent of RhoA/ROCK (38)) play an important role in the sustained contraction. A number of 58 studies in different smooth muscles have shown that the myogenic contraction is associated with ~40% 59 reduction in the globular actin (G-actin) pool that constitutes ~10% of the total cellular actin, suggesting 60 an increased actin polymerization and filamentous actin (F-actin) formation. Dependence of such 61 contractions on increased actin polymerization was further shown by their sensitivity to the 62 polymerization inhibitors (7). Actin cytoskeleton reorganization may involve stimulation of G-protein-63 coupled receptor, monomeric G-proteins, and macromolecular adhesion complex formation. The role of 64 actin polymerization and actin cytoskeleton reorganization however, in the IAS remains to be determined. 65
The sphincteric smooth muscles and the SMCs from humans and different animal species have been 66 shown to be characterized by the presence of higher levels of RhoA/ROCK, lower levels of MYPT1, and 67 higher levels of p-MYPT1, (3, 26, 27, 29-31, 35, 39) . 68
Acknowledging the fact that pharmacological stimulation may disturb and complicate underlying 69 molecular mechanisms for the original phasic or tonic states of the tissues, significant studies using purely 70 phasic and tonic tissues in the basal or unstimulated state have been performed. Examples of purely 71 phasic smooth muscles are esophageal body (EB) and anococcygeus (ASM), and those of tonic tissues are 72 the lower esophageal sphincter (LES) and internal anal sphincter (IAS) (14, 24, 26, 26, 27, 33, 41) . 73
Working on purely tonic tissues, these and other investigators have shown that the initial phase of 74 development of the basal tone is critically dependent upon Ca 2+ /calmodulin/MLCK. In these studies, Ca 2+
75
-free solutions and Ca 2+ -channel blockers maneuvers are routinely used to determine the levels of active 76 tone have been shown to produce near obliteration of the tone. Additionally, it has been reported that L-77 type channel-mediated Ca 2+ influx, and MLCK-mediated ryanodine receptor-induced spontaneous release 78 of Ca 2+ leading to activation of Ca 2+ -activated Cl current (I cl(ca) ) (41), may play an important role in the 79 sphincteric smooth muscle tone. Conversely however, the later phase or the maintenance of tone is 80
Collectively, above studies (14, 31, 33, 35) in animals and humans investigated the adjoining 83 phenotypic different tissues of purely tonic, phasic and mixed characteristics. These and additional studies 84 (4, 14, 26, 27, (30) (31) (32) (33) (34) (35) revealed a tight correlation between the activities of RhoA/ROCK activity, MLCP, 85 and levels of p-MYPT1, p-CPI-17, and p-MLC 20 , associated with distinctly higher levels of RhoA/ROCK 86 machinery in the IAS . These studies monitored basal IAS tone and its changes before and after selective 87
RhoA/ROCK activators/inhibitors and other molecular interventions, in the absence and presence of 88 GPCR activation. Additional data showed that in contrast to the tonic SM, the phasic smooth muscles 89 have lower levels of RhoA and ROCK signaling machinery that are relatively less responsive to upstream 90 activators, and direct manipulations of RhoA/ROCK. Studies using selective molecular intervention by 91 localized topical application of ROCKII-siRNA for transient silencing of ROCKII also demonstrated a 92 significant decrease in the IAS tone (4). Further evidence implicating the RhoA/ROCK pathway as 93 responsible for the basal tone has emerged from studies of bioengineered and reverse engineered IAS 94 reconstructs using human IAS SMCs (34). These reconstructs were shown to have functional and 95 molecular properties similar to the intact IAS, and demonstrated that the basal tone is dependent on 96 RhoA/ROCK. Altogether, these data suggest that the sphincteric tone is critically dependent upon 97
RhoA/ROCK that may be either constitutively active or involve GPCR activation via autocrine control (6, 98
32). 99
In support of these concepts, recent studies by Drs. Zhang et al., (40) suggesting independence of molecular mechanisms for the initial phase from those for the later phase of 106 activation of RhoA/ROCK/PKC responsible for MLCP inhibition follows the initial phase, and does not 108 set in in the absence of initial development of tone. Additionally, it has been shown that Ca 2+ activation 109 plays an important role in RhoA/ROCK activation (9). These data are consistent with the role of 110
Ca
2+ /calmodulin/MLCK pathway in the initiation (10, 21, 36), and Ca 2+ sensitization via RhoA/ROCK 111 activation for the maintenance of IAS tone. However, the role of actin polymerization and cytoskeleton 112 reorganization is likely and remains to be determined. 113
Based on data showing enhanced sustained contraction in the gastrointestinal and vascular smooth 114 muscles (15, 28), and characteristically lower levels of MYPT1 associated with the tone (26, 27), one 115 would expect an increase in the basal IAS tone following genetic manipulation for the decreased 116 expression of MYPT1. However, the mouse IAS studies (40) showed no such effect following 117 conditional knock out of MYPT1. Whether this is related to the morphological changes such as 118 hypertrophy following MYPT1 deletion (40), fibrosis, or other compensatory molecular changes in the 119 smooth muscle is not known. Noticeably, these studies did not monitor levels of p-MYPT1. It has been 120 reported that in spite of the lower levels of MYPT1, the sphincteric tissues have higher levels of p-MYPT 121 (26, 27). Such information could provide important clues for the molecular traffic in relation to the basal 122 tone before and after conditional knock outs. Additionally, in contrast with others, these studies (40) 123 monitored basal tone and its changes in ice-cold buffer; whether this accounts for certain unexpected 124 results remains unknown. It is also possible that not knowing the exact nature of unique sphincteric 125 smooth muscle-specific MYPT1 (13), the selected MYPT1 for deletion may not have been tissue and 126 species-specific. 127
In closing, there are presently substantial data to support the concept that Ca 2+ /calmodulin/MLCK 128 activation are critical for the initial phasic stage of IAS tone development, whereas MLCP-inhibition 129 primarily by RhoA/ROCK pathway plays a crucial role in the tone maintenance ( Figure 1A, B) . 
